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(54) NONAQUEOUS ELECTROLYTE BATTERY AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To provide a nonaqueous electrolyte secondary battery 
with high cycle performance, low cost and long life and provide its 
manufacture. 

CONSTITUTION: A nonaqueous electrolyte battery 1 comprises a 
positive electrode 1 1 capable of absorbing/desorbing lithium, a 
negative electrode 1 2 made of at least one of a lithium alloy, a 
material or a conductor capable of absorbing/desorbing lithium, a 
separator 13. a nonaqueous electrolyte 14. and a battery container 
15. The negative electrode 12 has on its surface a film containing 
lithium fluoride, for example. The film containing lithium fluoride is 
formed in such a way that when the nonaqueous electrolyte is 
prepared, the surface of the negative electrode 12 is reacted with 
water, then reacted with hydrogen fluoride. 




LEGAL STATUS 

[Date of request for examination] 05.04.2001 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 341 7054 

[Date of registration] 1 1 .04.2003 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAzdaiflDA40730261 7P1 .h... 2004/06/07 



i^®2002-170228 mMM • 'j^^m !^li¥07-302617 



(i9)H*H4*fiF/f (J p) <i2) ^ 1^ ^ ^ (A) iumnmwxi^mmn 

#W¥7 -302617 

(5i)inta« mmn ;fi^sa## fi ms^m 

HOIM 10/40 Z 

4/02 D 
4/04 A 





4$a76-114682 




000004260 












¥lfi6<^ (1994)4^288 




m»tWc:fJimimm i tit i 






(72}5SQ|# 










Sft»:)QI$t^li^liriTai#tt 














(74)f^aA 





(54) mm<o^m] $^Jimfsmm&RxPt<omti^m 



(57) [^$<J] 



CO 




#IS2002-1 70228 3\mm ■ 'i^mm 4^Bfi¥07-302617 



1 

iPFe, LiBF4. LiAsFe, LiCFsSO 
3 , L i CF3 CO2 . L i N (CF3 SO2) 2 . L 

ic (CF3 S02 ) 3 «)i^;u-:/*^es«ns lax 

«JS$;^n Onm~l MmTabS^:<i:S4^®i:f -5#* 

* & -r s ««tc * fc tt ^^(j i ± s t & ^fti! $ -a: « 
^1 1 c <fc 0 ff 5 ;:: t Silvia ,frs#^*tt«?««m©iiifi 

1 0 ] i!^^ 9 tiT. ±IE}K«:&t^«# 
lc$#SnS7K<Z)i8SS 1 0 p pm~3 0 0 0 p pm<0 



(2) 0 2 6 1 7 

2 

««<*:t±IB^«t C t fC J: 0 ff 5 C <»: * 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] — tie5t5, U5^':7A^(Dffiia5*^"nItgTafe 
[0 0 0 4] 

m^LJ:o fr^mmi L^^vysiAUb, ±is#7Kmfl? 
-2., ±U'>3-Y'0^±\z^y)t^7i^mmmmmitmm^ 

[0 0 0 5] Sfc. ±fiE*7K«^S?«m«U5"'J'ASrffi 
ft, ±IEgPac0iai^5tTCafc-3T«. H5-r3j^-;/i^X 

[0 0 0 6] 

^SiESi:. U^^C'A^JB, U^^f^A^^. •Jf=-';7AS: 

5tf mm. nm-v^^mmx\tmm^<od^y3:<i:^—mi!)^<i 



#S2002-170228 ^\mm • 'j^^^ #M¥07-302617 



3 

So 

[0 0 0 7] 'A\Z. ±fE*7K«»M«ffi«Aai:LT 
«. U^^-^A^JB. Li-Al. Li-Zn. Li-P 
d, L i - S n^«'J5"':>i»-&^, *-3i^>. jJ?UT-fe 

Sbtn Sfc. ±iEiEa<i:LT«. jESS«JSl<i:#«^ 

[0 0 0 8] ^A\z, ±mf^7i(.mmfei<ommmmt\.T 

\t, PC (:/DtfU>:^-jp^-h) iDME (1, 2 

[0 0 0 9] :k\z. -hSE**«»««flfio«ljS<tbT 

[0 0 10] ±IElS^Mtt'J5^"^7Aft^^^^^U 
U^C7A. JBSU^^-^^A. «itKU5^'^A^*i*«, ±IH 

A^SRrK<t^i^07'>H7'f h«*fHi*«iwrsc:t 

yS^T^-S. J;0*f*L<tt, ±fE1S^]K(i7-yft;'J5^'i7A 
f SS^IKtCj;oT, ^«B$(c*3ltSftatf©'J5^'^A^ 

[0 0 11] ±IE*7k««IJKt4. 7K<i:©KJt^^cJ; 

iPFe. LiBFi. LiAsFe, LiCFsSO 
3. LiCF3C02. LiN(CF3S02)2, L 

i c (CF3 S02 ) 3 ro^;!'— :/*»e>s«n-5 lax 

[0 0 12] ±IE3tJtS«K«*tKJ^:bT7-y<t*^ 



(3) i^M¥7 - 3 0 2 6 1 7 

4 

tt*«filtlTt»«)tt»5;i§;*»e). L i PF6 . LIB 
F4 , L I As F6 , L i CF3 SO3 *±IB3^J$«»f 

[0 0 13] JiE*7K««M<»: LT. yyit.Ji<.m 

3^J#S«MS:-g-#LTtiTt)J;Vi. m^it, L i C 1 O 
4, LI2 BioClio, Liz B12CI12. LiBPh 
10 4 . L i A 1 C 1 4 ^di«effl-e#-5. Z.tlio<D±m^M 

SJJJtt*^^ < ^i£Ta& -5 i 1^1 ^ J; 0 if S L ti, 
[0 0 14] J;iB*>lC«»aStt 3 1 0 0 p pmU^T©:7 

*®-&Wa*^*3 1 0 0 p pmJ;0 

TLS^o *fc. ±fB#*m«fa?«l 0 p pme(.±CD7 

m<D^m&fAl 0 p pmJ;t»{i;';5:t,i«-&Jctt, AStcft 

^*««, ctD»*b<«, TlS/i^S 0 0 p pm, ±IS 
*t2 6 0 0 p pmT^.5. HCfi^Sb<«, TIBdU 2 
0 0 p pm, ±IE*i2 0 0 0 p pmT»S. 
[0 0 15]J*:l:, ilEttJKttJl^rdtl 0 nm~l jtiin 

m$\t, J:ClifSL<«. ±K;Ot5 0 0nm, TIS*^ 5 
0 nmTa&-5, 

[0 0 16] *%Bjo#7K««f?S«*««ifi:^rffi 

A^JSX«'Jf"':7A-&^;5ie)7S:-5*ai, -fe/IU— rS' — 

7<yft:U9^>:;A^^#^si$KSfta«SJc}g^-r-5;r 

[0 0 17] mz. ±ffi*tOTSJC5«, *5^*T5Se 

i^^fc\tHii^t±mMmti:mm^-tt^znz^K)ffo 

gEfii ^ -ts: -5 i: IC ct D * <t © ^ ff ^ , 

[0 0 1 8] ±mmi^iivr\t. pc (>^Dtru>;^- 

Ji^^-h) iDME (1, 2-i?^h^->X^» , X 



«fS2002-l 70228 ^\mm •ii»l^»J iRfM¥07-3026l7 



5 

i?X5^;i<'X-7"JI.^OW«fiS«E* 1 2 a£i±g 

* $ 1i S C t *^ -S . 

[0 0 19] Sfc, ±IH?K{*Ji:bT#7K««l«*ffifflr 

miimmi^. s^s-r set eo«-&{ctt. is 

CO 0 2 0] ±IH?K^^Rt;J^{^C*5lt-5*<^2gS 
141 0 p pm~3 0 0 0 p pm-efe-SCt^&WSbVi, 
1 0 p pmJ: 0 :feffit®SJj:*t 

— 3000ppmJ:D t>i@«/&^28(.>«^lc«, ^tlK 

L < «. ±(B*t 1 5 0 0 p pm, T^A^ 1 0 p p 

mTS'S., 

[0 0 2 1] ±iE7 5/{t>lcSii«Si$;«. Jtcto 

[0 0 2 2] ^*5, ±3H4J-«ltCJ;0 7-;/<t7K3g*^/aj-r 
S3^J^«^»tLT«. WaibfcL i PF6 . L i BF 
4. LiAsFe, LiCFaSOs. LiCFaCO 
2 . L i N (CFs SO2 ) 2 . L i C (CF3 S 

02 ) 3 <Dif)v--:f^^iimiin^imx\t2m&L±^m 

[0 0 2 3] i>ct, ±fE7->-fl:7K*i®SJS?«. yyit 



(4) «pM¥7-3 0 2 6 1 7 

6 

[0 0 2 4] 

[0 0 2 5] *%IBW#^*«»««?afC*5V»T. 

v^, sfc, ±a!«Sjfi:)^te(cj;n«. ±ffior tiffin 

[0 0 2 6] ±fE®crt<. 2is:5!B«fCj;tl«. ^nfctJ- 

[0 0 2 7] 
[*JSM] 

lgM{»Jl 

7K«»J^S?tfe 1 lESllt, *Sl2<i:. -feAW— 
^'-ISt. #*««f«?14t. Jt^^'>M«?t6^Sl 5 
t**-r«. ±iBftSl 2tt-5-<D«fflJC7-v<k'J5^^7A 
Ji? 2:-g-^-r-5iS^K4*bTVi'5. ±lBiEai ItbT^, 
Si^HiLTL 1 Mn2 O4 . I§t«**^i: 7 r-f 

h. mmmiivxpvDF (Ti^u^-^/ftexuT^^) * 
lefflb. :iti^=s:-:fux\z^^xmmm^izi$.mvft^ 

[0 0 2 8] 'A\z, i^TKnMm 4 iiLx\-i, i^mizis 

tDME (1, 2 -v';* h4^i>X^» CDig-&Jg?tC, jg 
SI mo 1 /'J y h;HCTL i PFe ^^m^ittcmm 
40 S^ffifflf-S, 

[0 0 2 9] JilB-tr/'?^-^'-i 3«jpu:7'ahf^>S 
0#^?LM:7^';UA<fcD75:-5, IEffiffl!l*«^ 1 1 0 

\z\±7)vz-'yKi(s.. ^mmmm^i 2 Q\zn-y^)v 

6.;a:S. IE11ffiS:rX^ffiffitt*C;^-5=->U-Xffl (SUS 
3 0 4) i^K)-fS.^o 

[0 0 3 0] :K\z, ±.m.^m\z^n:h^m\ii. 



!^S2002-1 70228 HmM ' ^«^J !^MW7-302617 



7 

t C J; 0 7 5/ ft*^ 4 ^fi^-r S t tK t 

^■B:Tt5<. ;i*5, JifE3ti^««fK<»:»MiEUfcL i P 

[0 0 3 1] ^ic. ^m\^^»^i¥mt0)^iz-D^nmt 
ir-s. 

[0 0 3 2] 'A\z. ±myyitV^'t72^(nMitKKT<D 

'^'^^(Dmmafimm-^nx^^^. ^lx. ifEug^-^A 

Ti^-r (1) WSJCbZii^i:*. ?5::te. TKg^^tU^^-i/A^^K 
[0 0 3 3] #*««j«{C«!|tSfiWL i PF6 

d^-^^snTv^-s. coifcsb, m4\zm-r (2) , 

(3) ®SJ«;*^*7K««?lSl*3»c43V>T56^b. #7K«« 

(D#*«fl¥?Ki:lSm?firtfC*3t^T. ^4JC5^-r (4) 
SJES*^^^ b . tC 7 it U 5^ ^7 A 

[0 0 3 4] ioT. *0lJ®^ffi», s-TTkisis-r* 

[0 0 3 5] C<DrcSb, *^JIC43U^T«, «?&ffi#tt«(F 

X, »jt*^^^-e^st*{c, ^itax hS:ffi<-r-5c: 

[0 0 3 6] HM^J 2 

^:t<, S!f««a<t-y-'f ^7;^3gc»H^^lc:3^^T^il^■r'5■ 
4. ivojemss. jgmjEjfcn* 51^181. ^®«««ts 



(5) !t#M3jt7-3 0 2 6 1 7 

8 

«2mA/cm2 •e«ffi2. o V)£05t«SfESSc«* 1 tJ" 

UTiBojer-s. 

[0 0 3 7] :k\z. :^m<^umtitmm\z^^^xmm-r 

5. *-r*««J©Kis|.i~3Rr/:tt*!i0y«, 

y ft*^ t $ -5-® 7 y ft u 5^ A 

[0 0 3 8] sr. PC<i:DMESr^t:«lC:fet>T^S-rf 

-So ±fa^?K (A) \z^)^^h.'^m,ii'ots.^^u^i 2 

/U V h;HCTL i PFe MlC9r3£»«)7K 
&i)n;18S?« (B) ifS. -t-LT. ±IE»?K (B) S6 

6WWi5fMb, (B) n\Z-y v{\Lim^'^^^^ 

20 -5, mm (B) (c±fa^ffi€: 4 7 ^raait-r 

•5. 

[0 0 3 9] ^LT. (A) ®7kiJ-««tt. MfH 

*^8 0 0 ppm, M!|St2*t2 0 p pm, tiiK3*t4 o 0 
ppm-Cfe-5. (B) 07tc4J-jg«tt. tSiSHj&t4 0 

Oppm, K<Sf2*«8 0 0 p pm. K<B|- 3 *M 0 0 p p 
mTa6-5, Sfc, (B) C*5ViT±fiKbfc7 -yftTlc 

^^iflf«, Ki|SH*^9 6 0 p pm. W^2f>^l 7 5 0 p 
pm. a<B|.3;&t9 6 0 p pm-e^-g). ;iS:*3, JtfiiE^J«7K 
t 7 -y {t TlcSS t RJiS b T t> ^» U 9" ^7 A ^« J: 0 ;^ 

[0 0 4 0] '■iK\z, ±.mm-&m^'^m2\ztimz^-r, 

[0 0 4 1] ;^i:±IEKi|sf(0Affi«®l;:*3tt^tS 
T Jl' > > X /I ^ ^ b X P S ^J-^f ft J: ^ 

40 vi-rnfexp s^)-w©^5*;i/>'7 hjco 

7yft'J5^'>A*«)KfiKbTt»SC:td«ffllK3n. ^^^^ 
n(DmM\t, K^SH *t3 5 0 nm, K<Sf2*<2 0 0n 
m. tt1S|-3*il 0 0 nmTffeofe, 

[0 0 4 2] <j:oT. Aa^s^TKiSJSS-e-. ^^</»-e 
zj^yyit^mmmiz^r), ^mo^m^fi^^it-r^cti)^ 



#S2002-17O228 ^Iffl^J • ik^m #M¥07-302617 



(6) 



[0 0 4 3] mmms 
^m\tmmm 2 ^::*5^tsiiP^ 1 ~ 3 

[0 0 4 4] *-r. *^ja)|S1sncotiTittlBf 

4~6«-€-n-eti. if*m«»?iUT. fl£«nc*i»T^ 

«tJt3ii-&bfcPC<i:DME<Dig-&?KlC, »*lmo 1 
/U <y hJUCTL i P Fe <h4 0 0 p pm(D*S:-g-#$ 

[0 0 4 5] 'A\Z, ±fHjSa^i^*Srll3Ct*('*-r. 



10 



i^W¥7 - 3 0 2 6 1 7 

10 

[EliiiwjlB#?5:gi?g] 

mi] nM^aj 1 (c*3tts#*««js«?acoBfSE. 

[0 3] IgMt^J 3 C:fett<5ffi[«^St-y--1*f juntos 

[0 4] *J56«aj 1 izid\-f^yyit*J^OAmm(n±^\z 

[^5F^©sft0J] 
1. . 
1 1 . 

1 2. 

1 3. 
1 4. 
1 5, 



•feA'l'— iS'-, 



[01] 



[02] 



.1 «|i;!<.t.»sK.C« 
15 12 



ID 

V 



16 



11 



14 



15 



110 



'16 




90 100 
^4 ^}U4^ (0 ) 



[03] IM4] 




0 50 100 150 



